Fibrillarin, a conserved pre-ribosomal RNA processing protein of Giardia.
The flagellated protozoan Giardia has been shown by 16S rRNA sequence analysis to be one of the most primitive of the eukaryotes. A gene encoding the protein fibrillarin, a pre-rRNA processing protein implicated in rRNA methylation and ribosome assembly, has been isolated. A genomic DNA fragment 1,240 base pairs long containing an open reading frame of 981 base pairs (327 amino acids) was sequenced. The deduced protein sequence of 35.3 kDa is similar to other known fibrillarin sequences. The Giardia sequence includes the amino terminal glycine/arginine rich domain characteristic of eukaryotic fibrillarins but is unique in having a large number of acidic residues in this domain. Phylogenetic analysis of the available fibrillarin sequences is consistent with the assignment of Giardia to a position close to the most primitive of the eukaryotes. A monoclonal antibody to yeast fibrillarin crossreacts with a 36 kDa polypeptide from Giardia on western blots and diffusely stains both nuclei of the organism by immunofluorescence microscopy. This result is consistent with the absence of well defined nucleoli in this organism. The evolutionary conservation of fibrillarin suggests an important function for this protein in ribosome biosynthesis, and this function appears to be maintained from the archaebacteria, which lack a nucleus, to Giardia, which contains a nucleus but lacks a prominent nucleolus, to higher mammals, which have both nucleus and nucleolus.